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Role of Motor Nerve Conduction Velocity and 'H'
Reflex & 'F' wave Latency in diabetic Neuropathy

Dr. S. Ramar

Abstract

A study on role of ""Motor nerve conduction velocity and 'H' reflex & "F" wave latency” was

undertaken to evole the relative merits of the said methods by EMG study for early detection of.
subclinical neuropathy. IDDM and NIDDM including newly diagnosed diabetics were included along
with age matchc 1 control cases. The observations revealed that (1) subclinical neuropathy in diabetes

mellitus can be wentified by motor nerve conduction velocity of all the peripheral nerves, and "H"

reflex & "F" wave latency, (2) the delay in motor nerve conduction is much pronounced in distal

segment than proximal segment of ulnar and median nerves, (3) the delay in motor conduction was

greater in lower limbs than upper limbs, (4) IDDM patients exhibited statistically significant

reduction in motor conduction velocity in the proximal segment of unlar nerve and distal segment of
median nerve the NIDDM, (5) newly diagnosed diabetics showed significant delay in motor nerve

conduction of all the peripheral nerves except terminal latency of tibial nerve, and "H'" reflex & "F"

wave latency, (6) "H' reflex & ""F'" wave latency evinced good correlation with severity of diabetes.

Key words : MNCV = Motor Nerve Conduction Velocity; IDDM = Insulin Dependent Diabetes
Mellitus; NIDDM = Non Insulin Dependent Diabetes Mellitus.

Introduction _ .2.5%. This wide diffcrence in prevalence of diabe-
The prevalence of diabetes metlitus is vari- * tes mellitus in rural India is due to the habit of
- able in the global population. The prevalence of cooking with traditional cooking oil containing
diabetes mellitus in India is about 9%. The rising low ratio of omega 6 and omega 3 fatty acids'. In
prevalence of diabetes mellitus from 2.5% to 1990 it was estimated that there were 15 million
about 9% in urban India is related to the replace- people with diabetes in India. It may rise to 35
ment of traditional cooking oil such as ghee, million by the year 2000. This hiking prevalence
cocount oil, mustard oil containing low ratio of of diabetes mellitus demands improved strategy to
free radicals viz., omega 6 and omega 3 fatty acids curb and control diabetes mellitus.
with polyunsaturated fatty acids such as sun- The commonest complication of diabetes
flower and safflower oil containing high ratio of mellitus is polyneuropathy. The diabetic
free radicals and reduced intake of antioxidants - polyneuropathy is duc to metabolic derangement
vitamin "C" and vitamin "E". The prevalence of caused by chronic hyperglycemia?. Poor glycemic
diabetes in rural India is unchanging and is around control is an essential permissive factor in the

early development of diabetic neuropathy?. In the
early phase of diabetic pelyneuropathy there is a
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during the subclinical stage can permit reversal of

* pathological process by good glycemic control.

The electrophysiological studies of periph-
eral nerves viz., motor nerve conduction velocity;
sensory nerve conduction velocity, "H" reflex
study, "F" wave study, distribution of motor nerve
conduction velocity using nerve impulse collision
method and single fibre EMG are used to evaluate
peripheral neuropathy both during its subclinical
and clinical phases of neuropathy both during its

" subclinical and clincial phases of neuropathy.

Nerve conduction velocity of dorsal nerve of penis
and bulbocavernous reflex are performed to as-
sess the diabetic impotence. Visual evoked poten-
tial study are useful to assess diabetic optic
neuropathy. Each method of electrophysiological
study has its own merits and demerits.:

The study on motor nerve conduction veloc-
ity of median, ulnar, popliteal and tibial nerves;
"H" reflex and "F" wave study were undertaken to
assess its significance for early detection of
subclinical neuropathy because of its simplicity.

Method

The criteria laid dowaby WHO expert group
1980 and American Diabetic Association®: (1) in
nonpregnant adult patients with classic symptoms
such as polyuria, polydispsia, rapid loss of weight
and random blood sugar more than 200mg % (or)

- (2) in asymptomatic patients above value is cer-

tainly adequate as well found more than one
occasion (or) (3)if hyperglcemia is not marked
but fasting blood sugar more than 120 mg% (7
m.mols/litre) and post glucose level (done 2 hours
afler taking 75 gms of oral glucose) more than 200
mg% 10 m.mols/litre) were used to setect 50 cases
each for the study on motor nerve conduction

“velocity and "H" reflex & "F" wave latency. A 20

agematched controls were included in the study on
"Motor nerve conduction velocity" after excluding
diabetes mellitus, peripheral neuropathy of any
originand factors triggering peripheral neuropathy.
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Similarly 25 age matched cotrols were included in
the study on "H" reflex and "F" wave latency.
Operational Definition

The cases under study were classified into
diabetes with clinical neuropathy and those with-
out it based on the clinical parameters: (1) history
of paresthesia (2) impaired (or) absent pain sensa-
tion (3) dull (or) absent vibration sensation (4)
diiminished (or) absent postural sensation (5) duill
(or) absent ankle jerk. -

The duration of diabetes mellitus was calcu-
lated in months from the onset of symptoms (or)
from the time of detection whichever may be
earlier. The diabetes mellitus was also divided into
IDDM and NIDDM. The severity of diabetes
mellitus was graded into I if fasting blood sugar is
below 150% mg%, II if fasting blood sugar is
between 150 mg% and 200 mg% and 111 if fasting
blood sugar is above 200 mg%. Newly diagnosed
diabetes mellitus patients were also included.

EMG study was done by using ECIL MDM
30 two channel Storage Myograph. Motor nerve
conduction velocity of all the peripheral nerves
viz., median, unlar, peroneal and tibial nerves
were studied by using silver disc surface elec-
trodes kept at 3 cm apart over the distal most
accessible muscle®, The ground electrode was
applied between stimulating and recording clec-
trodes. In motor nerve conduction velocity study,
the median nerve and unlar nerve were stimulated
at axilla, elbow and wrist and the compound motor
action potentials were recorded from the abductor.
pollicis brevis for median nerve and abductor
digiti minimi for unlar nerve. The peroneal nerve
was stimulated at the level of neck of fibula and at
flexor retinaculum behind the medial malleolus
and the compound motor action potentials were
recorded from abductor hallucis longus. Proxi-
mal, distal and terminal latencies and segmental
length of all the nerves were recorded for comput-
ing the motor nerve conduction velocity.



The "H" reflex study was done by stimulating
the tibial nerve at the popliteal fossa. Supramaximal
stimulus was used to elicit "M" response, Its
latency and amplitude was measured. The latency
of "M" response represents the time taken for the
impulse to travel from the popliteal fossa distally
to the soleus muscle. Subsequently submaximal
stimulus was used to stimulate sclectively group I
A fibresto elicit "H" reflex. Its latency represents
the time taken for the impulse to travel from the
popliteal fossa proximally to the spinal cord and
then to the soleus muscle through the alpha fibres’.
"F" wave was elicited by stimulating the tibial
nerve in the popliteal fossa. It was recorded in the
- soleus muscle using supra maximal stimulation.
When supramaximal stimulus was used to elicit
"M" response, some of the impulses travel anti-
dromically i.c., proximally to the first node of
Ranvier and reflected back distally along the same
motor fibres to the soleus muscle. This explains
the delayed response. "F" wave amphitude is usu-
ally below 200 microvolts in contrast to higher
amplitude of "H" response which is as high as
10,000 micro volts. The frequency of "F" response
is one per ten antidromic stimuli where as "H"
response is elicited for every stimulus.

Enumeration and percentage were used for
thediscussion of clinical data. "t" tests and Pearson's
correlation coefficient were claculated to assess
the level of association of various electromyo-
graphic readings. The mean value of motor nerve
conduction velocity, "H" reflex latency and "F"
wave latency were taken for correlation of severity
. and duration of diabetes.

EMG readings of individual nerves were -

taken for compatision with control in 't' tests.

Results
Among the 50 cases of diabetes mellitus
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included in the group on motor nerve conduction
velocity, 24% were between 10-29 years of age,
20% were between 30-49 years of age abd 56%
were above 50 year of age. Among the 50 cases
included under "H" reflex and "F" wave latency
study, 18% were between 10-25 years of age, 30%
were between 30-49 ears of age and 42% were
above 50 years of age. The prevalence of diabetes
showed male preponderence i.e., 80% and 72%
respectively in the study on motor nerve conduc-
tion velocity and "H" reflex & "F" wave latency.
IDDM constitutes 32% of population in the group
on motor nerve conduction velocity study and
24%inthe group on "H" reflex & "F" wave latency
study. NIDDM constitutes 68% in the group on
motor nerve conduction velocity study and 76%in
the group on "H" reflex & "F" wave latency study.
Patients with clinical evidence of peripheral
ncurcpathy forms 56% in the group on motor
nerve conduction velocity and 48% in the group on
"H" reflex & "F" wave latency study. Patients with
grade 1 diabetes constitutes 6% in the group on
motor nerve conduction velocity and 22% in the
group on "H" reflex & "F" wave latency; grade II
diabetes, 16% in the group on motor nerve con-
duction velocity, 32% in the group on "H" reflex
& wave latency: and grade [1l diabetes, 68% inthe
group on motor nerve conduction velocity and
46% in the group on "H" reflex & "F" wave
latency.

There was significant delay in motor nerve
conduction velocity of all the peripheral nerves
studic in both groups with and without clinical
neuropathy. Nerve conduction delay was much
pronounced in distal segments than in proximal
segments of upper limb. The delay in motor nerve
conduction velocity was greater in lower limb than
upper limb (Table-1).



Tablc 1

Motor Nerve Conduction VelocityControl Vs Diabetes Mellitus

Nerve - Control With Neuropathy Without Neuropathy
Studicd Metres/second Metres/second Metres/second
ko EREER
Peroneal 51.04 +5.08 4]1.41 £ 6.65 41.15+6.39
kkkk* *xkkk
Tibial 50.01 £4.19 4023 £59] 3057+ 588
Medlaﬂ e ke o e ok sk
Axilla to Wrist 63.03 +4.20 54.93 +4.07 53.224+£509
Axilla to elbow 69.47 + 10.38 6298 + 984 64.23+11.19
*Bkkk kkkkd
Elbow to Wrist 5026677 4909+ 6,11 4520+ 5.92
'U"lnar 7 ik kkk RkkE
Axilla to Wrist 60.65+524 5222+ 537 51.25 £ 5.67
KRR xR
Axilla to elbow 60.77 £7.00 5598 +8.78 53.50+ 798
KEkEF *kkkk
Elbow to Wrist 60.53 £ 6.43 4965+ 7.03 50.20£6.55

* Significant at * - p less than 0.05

##% p Jess than 0.01, ***** - p less than 0.0001.

Terminal latency in all the peripheral nerves
were also prolonged both in the group with and
without neuropathy except in tibial nerve in the
group without neuropathy (Table-2) There was a
relative reduction in motor nerve conduction ve-
locity in IDDM than in NIDDM with a statisti-
cally significant reduction in proximal segment of
ulnar nerve and distal segment of median nerve

cally significant delay was observed in "F" wave
latency study only in the group with clinical
neuropathy (Table-3) "H" reflex reflex latency
was prolonged both in IDDM and NIDDM with-
out any significant difference between them. Tibial
nerve conduction velocity and "F" wave latency
- showed statistically significant delay in both IDDM
and NIDDM (Table-6) Newly diagnosed diabetes

also showed a statistically significant delay in all
the three parameters viz. "H" reflex, "F" wave
latency and tibial nerve conduction velocity (Table-
7). Age of the patient and duration of diabetes did
not show any correlation with "H" reflex latency,
"H" wave latency and tibial nerve conduction
velocity. However severity of diabetes showed
correlation with "H" reflex latency and "F" wave
latency but not with tibial nerves conduction ve-
locity (Table-8,9,10) ;
Discussion

The prevalence of diabetes mellitus in this
study showed usual male preponderehce. Though
the incidence of diabetes mellitus is more after 50

(Table-3). The delay in motor nerve conduction
velocity was also oberved in newly diagnosed
diabetics with reference to control cases with
significant "P" value in all the peripheral nerves.
Similarly the terminal latency was also prolonged
in newly diagnosed diabetics with significant "P"
value except in tibial nerve (Table-4). The dura-
tion and severity of diabetes mellitus did not show
statistically signficant correlation withmotor nerve
conduction velocity. | .

"H" reflex latency was prolenged in. both
- group with and without clinical neuropathy. Simi-
lar delay in motor nerve conduction velocity of
tibial nerve was observed in both groups with and
without clinical neuropathy. Where as statisti- "
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,Table 2~
Terminal latency
Control Vs Diabetes Mellites

N Control With Neuropathy Without Neuropath

St?xrc‘ifi%d Metres/Second Mt:tn:s/Sccg)miy Mctres/secogd Y
* *

Peroneal 4 44 + 0.60 4.75 f 0.76 5.18 :L: 1.03

Tibial 463+073 4.71‘:5‘9.76 5.03*1:*1.07

Median 365+040 402+071 422 +056

Ulnar 292042 3.25+0.56 343+0.74

Significant at * - p less than 0.05,

**3% p less than 0.001, ***** - p less than 0.0001.

Table 3 ‘ ) .
IDDM Vs NIDDM - Motor nerve conduction velocity

Types of

Ulnar nerve Median nerve Tibial Peroneal
Diabetes Proximal Distal Proximal Distal nerve nerve
1IDDM 53.1875 46.3125 58.1875 47 875 40.4375 38.125
n-1 =+ 9.53 +5.74 +6.83 + 6.45 + 14.55 +7.16
NIDDM 65.3529 47.5588 559118 51.4412 42:7059 41.2353
n-34 d;zéSiS +4.81 +518 :|:5$18 + 498 + 482
e " 4,767 0.8030 1.3061 2.0969 0.8203 1.8123

Significant at * - p less than 0.05, ** p less than 0.02, *** p less than 0.0}, ***** _p less than 0.0001.
' Table 4
Motor Nerve Conduction Velcoity
Control Vs Newly diagnosed Diabetes Mellitus

Nerve Control Newly diagnosed Diabetics
Studied Metres/Second Metres/second
Wkl
Peroneal 51.04+5.08 39.42 +3.42
T
Tibial 5001+4.19 39.71+3.19
edian *kkkk
Axilla to Wrist 63.03 +£4.20 53.1‘1{&3.50
Axilla to elbow 69.47 = 10.38 56.&(}%9.50
Elbow to Wrist 5626+ 6.77 51.14 £3.53
Ulnar ok ok ok ok
Axilla to Wrist 60.65 £ 5.235 49.65 + 4/35
Axilla to elbow 60.77 £ 7.026 . 55.4.}&::“‘5!.90
Elbow to Wrist 60.53 +6.43 46,00 +£5.79

Significant at * - p less than 0.05,

*** p less than 0.01, ***** p less than 0.0001
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Table §

'H' Reflex & 'F' wave latency - control Vs Diabetes Mellitus

EMG Control " With Neuropathy " Without Neuropathy
Study 8 @) ()
'H' Reflex 28.464 +£ 255314 33.468 £ 3.34358 31.372+3.56762

Latency (milli sec.)

'F' wave

Latency (milli sec)

29,523 + 3.60609

37.868 + 7.82880

32.45 £ 4.07693

MNCV of 51.357 £ 3.59956 39.004 £7.18295 44514 +£6.45477
Tibial nerve (m/sec) :
EMG
Study - tl-2

‘ T TTTY
'H' Reflex 7.1382914 4.0171957
Latency

kK

'F' wave 3.4526670 1.9214
latency
: *dkk skok
MNCYV of 094960688 59719749
Tibial nerve

n for 'F' wave

n for Hreflex (1) 38(2)33 (3) 34
) 12(2) 19 (3) 14

nfor MNCV (1) 40 (2) 52 (3) 48

Significant at * - p less than 0.05, ** p less than 0.02, *** p less than 0.01, ***** p less than 0.0001
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Table 6

'H' Reflex & 'F' wave latency - control Vs IDDM NIDDM

EMG Control IDDM NIDDM
| Study (1) (2) (3)
'H' Reflex 28.464 +2.55314

| Latency (milli sec.)

'F' wave

29.523 = 3.60609

Latency (milli se'c)r

51.357 £ 3.59956

33.546 £3.24021- 32.127 + 3.64662 -

38,500 + 10.89025 34.193 + 3.42172

MNCY of 39.659 £6.63575 42443 + 7.58357
Tibial nerve (m/sec) ‘
" EMmG

Study -2 t

dakok LS
'H' Reflex 5.7782159 5.3361034 ~
Latency

*ok ek sk sk

F' wave 2.7034769 3.7332835
latency

diokk xk¥kE
MNCYV of 9.1283503 7.58357

Tibial nerve

n for Hreflex (1) 38 (2) 13 (3) 54
nfor'F'wave (1) 12(2) 11 (3) 22
nfor MNCV (1) 40 (2) 24 (3) 76

Signiﬁcant at * - p'less than 0.05, **p less than 0.02, *** p less than 0.01, ***** p less than 0,0001
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Table 7
'H' Reflex & 'F' wave latency -
Control Vs Newly diagnosed Diabetics

EMG Control Newly diagnosed diabetics t'?
Study (1) (2) (3)
'H' Reflex 28.464 +£ 255314 29.900 + 3.16012 1.6036599
Latency (milli sec.) ' '
*%
©F wave 29.523 + 3.060809 35.850 +4.32262 2.9061875
Latency (milli sec)

. : *.**#
MNCYV of 51.357 + 3.59956 43.939+ 6.39179 55113811
Tibial nerve (m/sec)

n for 'H reflex (1) 38 (2) 12
nfor'F'wave (1) 12(2)4
n for MNCV (1) 40(2) 16
Significant at * - p less than 0.05, ** p less than 0.02, ++% p less than 0.01, ***** p less than 0.0001
Table 8
Correlation of severity of Diabetes
Motor nerve conduction velocity
Types of 'Ulnar nerve Median nerve Tibial Peroneal
- Diabetes Proximal Distal Proximal Distal nerve nerve
IDDM _-0.017 0.041 0.004 -0.039 0.209 0.461
* T
NIDDM -0.362 -0.482 0.197 -0.005 -0.039 0235

Significant at * - p less than 0.05, ** p less than 0.0
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Table 9
Correlation of duration of Diabetes
Motor nerve conduction velocity

Types of Ulnar nerve Median nerve Tibial Peroneal
Diabetes Proximal Distal Proximal Distal nerve nerve
IDDM -0.050 -0.048 -0.159 -0.197 -0.173 -0.027
NIDDM 0.132 -0.158 -0.328 -0.086 -0.074 -0.136
p value for Pearson's correlation coefficient
None of the above reaches statistically significant level
Table 10
EMG parameters Vs Age, Duration and Severity of Diabetes
Pearson's Correlation Coefficient

Diabetic 'H' reflex 'F' wave MNCYV in
status latency latency meters/second

n=33 n=18§ n=>50
Age 0.0525798 -0.3150161 0.0406479
Duration 0.0407047 -0.1765840 -0.0320639

* k% *

Severity 0.4354969 0.4280908 -0.1698256

Significant at * - p less than 0.10, ** p less than 0.05, *** p less than 0.02.
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years of age, distribution of cases showed patients
also between 10 years to 50 years of age. Motor
nerve conduction velocity of all the peripheral
nerves viz,, median, ulnar, peroneal and tibial
nerve and "H" reflex latency study explored
subclinical neuropathy with statistically signifi-
cant delay in motor nerve conduction and "H"
relfex latency. The delay in motor nerve conduc-
tion velocity was significant greater in the distal
segment of median and ulnar nerve than in the
- proximal.segment. Sevére delay in motor nerve
conduction velocity was observed m lower limb
than upper limb. TDDM patients exhibited statis-
tically significant reduction in motor nerve con-
duction velocity in the proximal segment of ulnar
nerve and distal segment of median nerve than
NIDDM. However IDDM patients did not show
statisfically significant delay in "H" reflex & "F"
wave latencies. Evaluation of terminal latency in
all the peripheral nerves showed statistically sig-
nificant dely in latency except in ulnar nerve in the
group without neuropathy. Newly diagnosed dia-
betics also showed significant delay in motor
nerve conduction, "H" reflex and "F" wave latency
except terminal latency of tibial ncrve. The motor
nerve conduction velocity did not evince correla-
tion with severity of diabetes. Where as "H" reflex
and "F" wave latency evinced statistically signifi-
cant correlation with severity of diabetes. How-
ever all the three parameters viz., motornerve
conduction velocity; "H" reflex and "F" wave
- latency did not show any correlation with duration
of diabetes. In the study by Vijayan etal, signifi-
cant delay was observed in motor nerve conduc-
tion velocity in the'distal segment than proximal
segment of upper limb as well as greater reduction
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in motor nerve conduction velocity in lower limb
than upper limb. They also explored nocorrelation
with duration of diabetes mellitus and however
obtained correlation with severity of diabetes®.
Stephan C and associates have also observed that
there was no correlation between motor nerve
conduction velocity and duration & severity of
diabetes millitus®. Lamontagne and Buchthal de-
scribed reduction in motor nerve conduction ve-
locity in neuropathic group only'®. JD Ward ctal
also identified reduction in motor nerve conduc-
tion velocity in newly diagnosed diabetics't. Comi
G etal also showed electrophysiogical abnormal-
ity of peripheral nerves in newly diagnosed dia-
betic children'2.
Conclusion

This study emphasizes the following infer-
ences : (1) subclinical neuropathy in diabetes
mellitus can be identified by motor nerve conduc-
tion velocity of all the peripheral nerves, and "H"
reflex & "F" wave latency, (2) the delay in motor
nerve conduction was much pronouced in distal
segment than proximal segment of ulnar and me-
dian nerves, (3) the delay in motor conduction was
greater in lower limbs than upper limbs, (4) IDDM
patients exhibited statistically significant reduc-
tion in motor conduction velocity in the proximal
segment of ulnar nerve and distal segment of
median nerve than NIDDM, (5) newly diagnosed
diabetics showed significant delay in motor nerve
conduction of all the peripheral nerves except
terminal latency of tibial nerve, and "H" reflex &
"F" wave lateney, (6) "H" reflex & "F" wave
latency evinced good correlation with severity of
diabetes. '
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